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Abstract of JP8036771 

PURPOSE:To obtain an optical pickup in which X-Y 
direction regulation and skew regulation are 
conducted with a simple structure and the reliability 
can be improved. CONSTITUTION:The optical 
pickup comprises a biaxial actuator 22 having a 
stationary unit 24 mounted integrally on an optical 
base 21 , and an objective lens 25a mounted at the 
movable part 25 of the actuator 22. In this pickup 
20, the base 21 is formed by sheet metal working, 
and after the unit 24 of the actuator is X-Y regulated 
and skew regulated, the unit 24 is fixed directly to 
the base by soldering. 
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[0043] 

[Embodiments] 

Preferable embodiments of the present invention are explained in 
detail below referring to Figs. 1 to 21. Since the following embodiments are 
preferable concrete examples of the present invention, various technically 
preferable limitations are provided, but the scope of the present invention is 
not limited to these embodiments as long as limitations of the present 
invention are not particularly described. 
[0044] 

Figs. 1 to 3 illustrate an optical pickup according to one embodiment 
of the present invention. The optical pickup 20 includes an optical base 21, 
a biaxial actuator 22 that is fixed and held to the optical base 21 by X-Y 
direction adjustment and skew adjustment, and an optical unit 23 that is 
fixed onto the optical base 21. 
[0045] 

The optical base 21 is composed of a shell base 21a formed by thin 

1 



plate working, and a slide block 21b that is mounted to one end of the shell 
base 21a. A feeding shaft that moves the optical pickup 20 to a lateral 
direction, namely, a tracking direction is inserted into the slide block 21b. 
Further, the optical unit 23 is attached to the optical base 21 on the opposite 
side to the slide block 21b in advance. 
[0046] 

The biaxial actuator 22 is composed of a biaxial base 24 as a fixing 
section, and a lens holder 25 that is a movable section supported movably to 
the tracking direction and a focusing direction with respect to the biaxial 
base 24. 
[0047] 

The lens holder 25 supports an objective lens 25a at its forward end. 
In the case of the drawings, the lens holder 25 is supported movably to two 
directions vertical to the biaxial base 24, namely, the tracking direction and 
the focusing direction by a pair of plate springs 26 fixed to a mounting 
section 24a whose one end is mounted to both sides of the lens holder 25 and 
whose other end is mounted to the biaxial base 24. 
[0048] 

A coil bobbin 25b is mounted to the lens holder 25 by adhesive or the 
like. A focusing coil and a tracking coil, not shown, are wound around the 
coil bobbin 25b. As a result, when the coils are electrified, magnetic flux 
generated on the coils interacts with magnetic flux due to a yoke 27 formed 
integrally with the shell base 21a of the optical base 21 and a magnet 28 
mounted to the yoke 27. 
[0049] 



2 



Further, as shown in Fig. 3, in the biaxial base 24, its bottom surface 
24b has mounting pieces 24c and 24d which are formed flat and rise upward 
from both sides in an opposed manner. On the contrary, the shell base 21a 
of the optical base 21 has mounting pieces 21c and 21d which rise from both 
sides of the shell base 21a so that the mounting pieces 21c and 21d are 
opposed to the mounting pieces 24c and 24d on the outside. As a result, 
after the biaxial base 24 is subject to the X-Y direction adjustment and the 
skew adjustment with respect to the optical base 21, the mounting pieces 24c 
and 24d of the biaxial base 24 are soldered to the opposed mounting pieces 
21c and 21d of the shell base 21a of the optical base 21, so that the biaxial 
base 24 is fixed and held to the optical base 21. 
[0050] 

At least the mounting pieces 21c and 21d of the shell base 21a are 
preferably plated with a material which is easily soldered by means of, solder 
plating, Ni plating, gold plating or the like in order to facilitate the soldering. 
[0051] 

Further, the optical unit 23 is composed of a prism 29 having a prism 
reflecting surface 29a arranged so as to tilt at 45 degrees with respect to an 
optical axis of the objective lens 25a, and a photocoupler 30 which includes a 
light emitting element and a light receiving element arranged on the optical 
axis of the objective lens 25a reflected by the prism 29. In this case, the 
photocoupler 30 is movable to a direction of an arrow EF with respect to a 
main body of the optical unit 23 as shown in Fig. 3. As a result, the light 
receiving element of the photocoupler 30 is aligned with the optical axis. 
[0052] 
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The optical pickup 20 in this embodiment has the above constitution, 
and the optical unit 23 and the slide block 21b are firstly fixed to 
predetermined positions of the shell base 21a of the optical base 21. 
Thereafter, the biaxial actuator 22 is placed on a predetermined position of 
the shell base 21a, and after the X*Y direction adjustment and the skew 
adjustment are made, the mounting pieces 24c and 24d of the biaxial base 24 
are soldered to the opposed mounting pieces 21c and 21d of the shell base 
21a of the optical base 21. When the photocoupler 30 of the optical block 23 
is adjusted to the EF direction, the assembly of the optical pickup 20 is 
completed. 
[0053] 

The mounting pieces 24c and 24d of the biaxial base 24 and the 
mounting pieces 21c and 21d of the shell base 21a establish a relationship 
shown in Fig. 4. The Y direction adjustment in the X-Y direction 
adjustment of the biaxial base 24, therefore, is such that the biaxial base 24 
is moved to the Y direction between the mounting pieces 21c and 2 Id of the 
shell base 21a as shown in Fig. 5. As a result, the biaxial base 24 is 
adjusted to the Y direction in a gap between the mounting pieces 21c and 2 Id 
of the shell base 21a. In this case, the gap is filled with solder 31 at the time 
of the soldering after the X-Y direction adjustment and the skew adjustment. 
[0054] 

Further, the X direction adjustment in the X-Y direction adjustment 
of the biaxial base 24 is such that the biaxial base 24 is moved to the X 
direction along surfaces of the mounting pieces 21c and 2 Id between the 
mounting pieces 21c and 2 Id of the shell base 21a as shown in Fig. 6. As a 
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result, the biaxial base 24 is adjusted to the X direction between the 

mounting pieces 21c and 2 Id of the shell base 21a. 

[0055] 

On the contrary, radial direction adjustment, namely, RAD direction 
adjustment in the skew adjustment of the biaxial base 24 is such that the 
biaxial base 24 is tilted to the RAD direction between the mounting pieces 
21c and 21d of the shell base 21a as shown in Fig. 7. As a result, the biaxial 
base 24 is skew-adjusted to the RAD direction between the mounting pieces 
21c and 21d of the shell base 21a. 
[0056] 

Further, tangential direction adjustment, namely, TAN direction 
adjustment in the skew adjustment of the biaxial base 24 is such that the 
biaxial base 24 is tilted to the TAN direction along the surfaces of the 
mounting pieces 21c and 2 Id between the mounting pieces 21c and 2 Id of the 
shell base 21a as shown in Fig. 8. As a result, the biaxial base 24 is 
skew-adjusted to the TAN direction between the mounting pieces 21c and 
2 Id of the shell base 21a. 
[0057] 

Further, since the yoke 27 is formed integrally with the shell base 
21a of the optical base 21, when the shell base 21a is subject to the plate 
working, the yoke 27 is simultaneously punched so as to be easily formed. 
[0058] 

Fig. 9 illustrates a main section of the optical pickup according to a 
second embodiment of the present invention. In the optical pickup 40, the 
biaxial base 24 has the mounting pieces 24e and 24f which rise from its both 
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sides upward in one plane. On the contrary, the shell base 21a of the optical 
base has the mounting pieces 21e and 21f which similarly rise from both 
sides of the shell base 21a in one plane so that they are opposed to the 
mounting pieces 24e and 24f. As a result, after the X-Y direction 
adjustment and the skew adjustment of the biaxial base 24 with respect to 
the optical base 21 are made, the mounting pieces 24e and 24f of the biaxial 
base 24 are soldered to the opposed mounting pieces 21e and 21f of the shell 
base 21a of the optical base 21, so that the biaxial base 24 is fixed and held to 
the optical base 21. 
[0059] 

In this case, the Y direction adjustment in the X-Y direction 
adjustment of the biaxial base 24 is such that the biaxial base 24 is moved to 
the Y direction along the surfaces of the mounting pieces 21e and 2 If 
between the mounting pieces 21e and 21f of the shell base 21a as shown in 
Fig. 10. As a result, the biaxial base 24 is adjusted to the Y direction with 
respect to the shell base 21a. 
[0060] 

Further, the X direction adjustment in the X-Y direction adjustment 
of the biaxial base 24 is such that the biaxial base 24 is moved to the X 
direction so as to be close to or separated from the mounting pieces 21e and 
21f of the shell base 21a as shown in Fig. 11. As a result, the biaxial base 24 
is adjusted to the X direction with respect to the shell base 21a. In this case, 
the gap between the mounting pieces 21e and 21f and the mounting pieces 
24e and 24f is filled with solder at the time of soldering after the X-Y 
direction adjustment and the skew adjustment. 
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[0061] 

On the contrary, the radial direction adjustment, namely, the RAD 
direction adjustment in the skew adjustment of the biaxial base 24 is such 
that the biaxial base 24 is tilted to the RAD direction by sliding the mounting 
pieces 24e and 24f of the biaxial base 24 along the surfaces of the mounting 
pieces 21e and 21f of the shell base 21a as shown in Fig. 12. As a result, the 
biaxial base 24 is skew-adjusted to the RAD direction between the mounting 
pieces 21e and 2 If of the shell base 21a. 
[0062] 

Further, the tangential direction adjustment, namely, TAN direction 
adjustment in the skew adjustment of the biaxial base 24 is such that the 
biaxial base 24 is tilted to the TAN direction with respect to the mounting 
pieces 21e and 21f between the mounting pieces 21e and 2 If of the shell base 
21a as shown in Fig. 13. As a result, the biaxial base 24 is skew-adjusted to 
the TAN direction between the mounting pieces 21e and 2 If of the shell base 
21a. 
[0063] 

Fig. 14 illustrates a main section of the optical pickup according to a 
third embodiment of the present invention. In Fig. 14, in the optical pickup 
50, its biaxial base 24 has the mounting pieces 24g and 24h which rise from 
its both sides aslant. On the contrary, the shell base 21a of the optical base 
has the mounting pieces 21g and 21h which similarly rise from both the sides 
of the shell base 21a upward in one plane so that they are opposed to the 
mounting pieces 24g and 24h on one side. 
[0064] 
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As a result, after the biaxial base 24 is subject to the X-Y direction 
adjustment and the skew adjustment with respect to the optical base 21, the 
mounting pieces 24g and 24h of the biaxial base 24 are soldered to the 
opposed mounting pieces 21g and 21h of the shell base 21a of the optical base 
21 so that the biaxial base 24 is fixed and held to the optical base 21. 
[0065] 

In this case, the X-Y direction adjustment and the skew adjustment 
of the biaxial base 24 are made in such a manner that the biaxial base 24 is 
tilted to the X direction and the Y direction or the RAD direction and the 
TAN direction with respect to the shell base 21a of the optical base 21. 
Thereafter, the mounting pieces 24g and 24h of the biaxial base 24 are 
soldered to the opposed mounting pieces 21g and 21h of the shell base 21a of 
the optical base 21, and the gap is filled with solder so that the biaxial base 
24 is fixed and held to the optical base 21. 
[0066] 

Fig. 15 illustrates a main section of the optical pickup according to a 
fourth embodiment of the present invention. In Fig. 15, in the optical 
pickup 60, its biaxial base 24 has the mounting pieces 61a, 61b, 61c and 61d 
which extend outside from its both sides to opposite directions. On the 
contrary, the shell base 21a of the optical base has the mounting pieces 62a, 
62b, 62c and 62d which similarly extend outside from both sides of the shell 
base 21a to opposite directions so that they are opposed to the mounting 
pieces 61a, 61b, 61c and 61d from below. 
[0067] 

As a result, after the biaxial base 24 is subject to the X-Y direction 
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adjustment and the skew adjustment with respect to the optical base 21, the 
mounting pieces 61a, 61b, 61c and 61d of the biaxial base 24 are soldered to 
the opposed mounting pieces 62a, 62b, 62c and 62d of the shell base 21a of 
the optical base 21 so that the biaxial base 24 is fixed and held to the optical 
base 21. 
[0068] 

In this case, the X-Y direction adjustment and the skew adjustment 
of the biaxial base 24 are made in a manner that the biaxial base 24 is tilted 
to the X direction and the Y direction or the RAD direction and the TAN 
direction with respect to the shell base 21a of the optical base 21. 
Thereafter, the mounting pieces 61a, 61b, 61c and 61d of the biaxial base 24 
are soldered to the opposed mounting pieces 62a, 62b, 62c and 62d of the 
shell base 21a of the optical base 21, and the gap is filled with solder so that 
the biaxial base 24 is fixed and held to the optical base 21. 
[0069] 

According to this constitution, the mounting pieces 61a to 61d and 
62a to 62d of the biaxial base 24 and the shell base 21a are formed easily 
only by punching work. 
[0070] 

Fig. 16 illustrates a main section of the optical pickup according to a 
fifth embodiment of the present invention. In Fig. 16, in the optical pickup 
70, the biaxial base 24 has the mounting pieces 71a and 71b which extend 
outside from its both sides to opposite directions. 
[0071] 

On the contrary, the shell base 21a of the optical base has the 
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mounting pieces 72a and 72b which extend outside from both sides of the 
shell base 21a to opposite directions so that they are opposed to the 
mounting pieces 71a and 71b from below. As a result, after the biaxial base 
24 is subject to the X-Y direction adjustment and the skew adjustment with 
respect to the optical base 21, the mounting pieces 71a and 71b of the biaxial 
base 24 are soldered to the opposed mounting pieces 72a and 72b of the shell 
base 21a of the optical base 21 so that the biaxial base 24 is fixed and held to 
the optical base 21. 
[0072] 

In this case, the X-Y direction adjustment and the skew adjustment 
of the biaxial base 24 are made in a manner that the biaxial base 24 is tilted 
to the X direction and the Y direction or the RAD direction and the TAN 
direction with respect to the shell base 21a of the optical base 21. 
Thereafter, the mounting pieces 71a and 71b of the biaxial base 24 are 
soldered to the opposed mounting pieces 72a and 72b of the shell base 21a of 
the optical base 21, and the gap is filled with solder so that the biaxial base 
24 is fixed and held to the optical base 21. 
[0073] 

Also in the case of this constitution, similarly to the case of the 
optical pickup 60 according to the fourth embodiment, the mounting pieces 
71a, 71b, 72a and 72b of the biaxial base 24 and the shell base 21a are 
formed easily only by punching work. 
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[ 0 0 3 5 ] *«i t i 53t*tf y ^ 7 y ^14. if^U 

755, t^uMftvyXd hyy ^y^i6i»itft 

[00 3 6] ±|2^2(DS6<]|i, sMSWfciJl 

7)5#|Hl $ *t S 3 -Y/I^^fc' -fc&T^^^.^— ^(7?@ 

«§B » b "C @ 3fe $ m.oift8H = if V(7)# 3 -f 
SriliS-fS OSS «:« fiW 5 U^co 3 - ^ ST/^ ^ 

it. S.oilME3t^<— ^t)5. ^^bnx(c:±oT^$it 
TV^StJfcfc:, -ttT^^^.^-^o@^gi57)5 % 3fe^x 

T> ttfia3-^7j5 x '3lfi^<— ^fc»bTffi»fcJ|gj5!E4ix 
TV^2,, ^fy^TyXlJUzt), 
[00 3 7] 
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Htm] ±IE«j«fcJ:Jxtf, #^-*g*b9*«A*0X 

k** tt x yjj fam&Rzt* *c~-mm$tifiLytm 

Jtiti^o Sot, x^r^^m— *i4, 

[0 0 3 8] ft^—XtiK ZMT? s ?=L=^—#<Dm7& 
KlttLTBJ&SftSW^UlW:, XttT^^-*<Z)£. 
[0 0 3 9] Jfe*"*— *Xl*X*fcT*^3.:3i— #<Dfytt 

[0040] 3fe^—^xwz:ttr^^3.^— *eo®f+ 

[0 04 1] 5fe^-<— ttT*^:^— 9<omtt 

[0 0 4 2] Sfc, hs^ORUfdniirRIl 

4. [0 0 4 3] 

[%KM] «T, r^*Wo^ft|Oll£«fcBIl75Sia 
2 1 tr#HRU**sfe, BMBIORW-*-*. ft, KTfcJS'* 



(5) #53^8-3 6 7 7 1 

8 

[0 044] ♦JSWfcii^ty^ 

[0 0 4 5] ±IB3fc*^— * 2 1 ft, iR&ftlXfc <fc 9 ^ 
J^ixfcv'ai/U^--;* 2 1a^ :02/xM- ^ 2 1 

*/*<**LTVn5 0 CCD^^-r h7n^2 1 btt, 

fc°^r>>7.2 0 £$t£f rsiip*> h7y 

bte^ 3£^-X2 111, JilE*^>f h7n^2 1 b 

20 [004 6] -ST^f^x^ 2 2 {4, HSgR-efcS 
-14^24^ r^tt^^2 4ICSUth7y 

3£«pS*bfc"5ri6SfB-e*)5 u^x*/^— 2 5 tomtit 

[004 7] liauyX^/i/^ 2 5 3feiH^*t4& ^ 

^X2 5 a ?rS^LTV^ 0 |gl^<£>^£\ ^GOU^X* 

SfcffiiSasxtt^— ;* 2 4Jbfc:©9 Wtbnfc*«" 
SB 2 4 al£@S£jft,£:~ 2 6\C£oX, Xtt 
jo ^ 2 4 Mxt ttlS^Z*^], ip*, h 7 y 

So 

[0 0 4 8] SbK, JbiBl^X*A^— 2 5K*fU 
V^ 0 ^^=-f/^tfV2 5 bi£f±, H^LftV^j*— 

40 m*)ttttbfttz.-?y*iy b2 8(r±5t*tftSlr^f 
[0 0 4 9] ^fc, EI3^-t- < fc5^, 214^2 4 

^jiffi2 4b^ ^mzm&ztLX^^ tmz^ 

4c, 2 4 d£:ffi;L-CV^ 0 ^ti^LT. 7fe^-<~X 
2 l^v-^A^— ^ 2 1 a Kite, :^S#fr2 4 C) 2 

2 1 aWM»^±^:4^±^otSittfr2 1 c, 2 

50 ^ 2 l i^taxY^SSK^^^^- iSSSrfi 1 
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4ofcft, ~tt^— * 2 4 <Z>S#/t 2 4 c , 2 4d#, 

-^ti^en^frpi-t-s^^^— ^ 2 1 <£>>^A"<~ ^ 21a 

J: 5 K4otv>5 0 
[0 0 5 0] W« *>^A~<— * 2 1alt SSKit 

^2 1c, 2l'd©>ft^ ^y^y*, Ni^y 

[0 0 5 1 ] ±E36*a=yh2 3tt, 

9 a Srtt^/y XA2 9 r<D^y 
2 9 ic J: uyX2 5 a <Dft1&±\Z 

0B, »*a=yh2 3O*#t»-Ut, B 3 fc:ji*i-J: 

[0 0 5 2] *JW«KiJ:«3fc*tf y?ry72 0«. 
t5*7>f K^n y^2 1b S:3fc^<— J* 2 1 (Dv/x/^ 

T9^~=^— 9 2 2 Sr->aiA^<— * 2 1a 0>3r*BHlfc: 
ffU XY*iWHBW:**a — PBEStfrfcofc*. 
-|4-<— ^ 2 4 ©Btft^" 2 4c, 24d^ "ttl^tltt 
f^t5)fe^-^ 2 1 <7»zn/l~<— ;* 2 1a Ogtftfr 2 

1 c, 2 1 dlZttVXs^ytttt'tZo *VX S %^Zf 
uy92 3<D7* h#7'9 3 0 SrE FjjfatZ9B&tZ> Z 
fcteiO, ^^^7i//2 0O|l3i^Tt5o 

[0 0 5 3] Ztt^-^2 4(7)|l#^2 4c > 

2 4 d t s */W<— * 2 1a O^tf^t 2 1c, 2 1 d 

S£o-C HW-<— ^2 4^XY^r^PSc0 9^>. Y^rf6] 

P8Sf±* III 5 IdT^i- J: 5 f zc/l^<— ^ 2 1a 

/*- 2 1 c , 2 1 d <Z>Rfl-C\ ~ ^ 2 4 S: Y*lftfc» 

* 2 1a 60®t#^ 2 1c, 2 1 d (^M^fHBfirtT?. 

Y^rr^^PS^n^o ±ieilB*H\ XY^ft 

[0 0 5 4] ZM*<—*2 4<DXYjjfi\m&V>5 

1 a 2 1c, 2 1 d <DmX\ Zltt-<— ^ 24$: 

:©9#)i2 1c J 2 1 d^ffii^ot, Xjjfa\Z&9h 

— * 2 1 a OSlfd-K- 2 1c, 2 1 d COBB-e, X*fRlteH 



(6) #H8¥8-3 6 7 7 1 

[0 0 5 5] rtb^JtUT, ~tt-<— ^ 2 4^^ a - 
f§§CD?*> N ¥S*f6l^BiaEfiP*,RAD*j6lflB»tt, EI 
7 b is^;w<—^ 2 1a (DWlttft 2 1c, 

2 1d^ -W^— ^2 4SrRAD*^3tC«^$it 
5 0 rtlH<t5, r.O~tt-<— ^ 2 4 fl. v^/w<— x 
2 1 a^Sftff2 1 c, 2 1 d<D?ilX\ RAD*(rI|^ 

[0 0 5 6] ^/c, Zi^2 4^^^Il(D5 
*>> SBl^lft^lWfiP*>TAN*lRlP»H:, ms\Z^ 
10 J:5i-s v/x/^-^2 1a^#K*2 1c, 2 1 dO 
?SX\ ZL<nm$¥\2 1 c, 2 1 d(Dlttot, ~Wk< 
— ^2 4tTAN*«K«»S*5. tjxfcj: 9, re? 
ZLtt^<— ^ 2 4 tt, v-cc/U^— ^ 2 1a O^tt^ 2 1 
c, 2 1d(Dfig-t\ TANSrftlfc:***— RSS^n 

[0 0 5 7] ±E3^2 7tt, 2 

1 fl^ac/W*— * 2 1a CMLT-MM^-CV>5 
<£>"C\ v^yU-<— 2 1a OS^)DI(7)i^ % H • — ^ 2 

[0 0 5 8] 0911 **M*c:J:S3fe^tr^^Ts/^ 

T_b*»c:Si*>±^5Si«- i fr2 4 e, 2 4 f «r<t*/CV* 
5 0 ZtU-£f LT, %^^—^(Diy^/V^<—^ 2 1 ad 
tt, rcQ&ft-^ 2 4 e, 24ft»Lt, HW*>b»lft 

-f-^J:5^, v^/w<— ^2 l acoM{M^bl^#twP— 

ffirt^T-b*Jca*>±^o^:««-^2 1 e, 2 1 f «M1 
xTV^ e r.*U- J: <9 , zHUr*— ;* 2 4<£>3te^<— * 2 
30 1 ^^5XY*faflS«X^^r^— BSSSrtr^ofc 

ZLtt^— * 2 4 tttStfj-fi- 2 4 e , 24f^\ ^ErJvP 
tl&fa-fZ>ytt¥^<— * 2 1 <7»^/W<— ^ 2 1 a CD^# 

^■2le, 2 1 f tr»UT^^WtSn«^iK:J: 
«9 , 2tt^2 4^ ^^^2 1^LTi^g: 

[0 0 5 9] ZCO^, ^2 4^)XY^Ii 

o5^>, Y^-fpifiSH, 01 Ol^-f-J: 5^, >>oi/u-< 

— ^ 2 1a (O&ttK 2 1 e , 2 1 f (DPflT?. ^<7)8t#^- 
2 1 e , 2 1 f ^ICficT, 2 4 SrY^ 

[0 0 6 0] *fc, ^. 2 4<7?XY^lPiaiS0 5 

2 1a^#ff2 1e, 2 1 f td^bT, Htt-<— ^. 2 

So ItiCi !9 > :oitt^2 4(j:, v'^c/u-c— ^ 
2 1a iI»LT, X^TfS]tr|iS$n^o ±IS 
«#^2 1e, 21f«#fr24e, 24fi60f^Sft 

50 m^-. ^^J£«Stt5iitJ:ot, SAbttSr. 
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[0061] :nrau, ziM^^2 4^^a- 

11^)5^ ¥S*fioW»BPt>RAD*fiWSEH:, 0 

1 2-f X 5 K> — ftfr^— ^ 2 4<D&ttFr2 4 e, 2 4 f 
£ v^/W<— ^ 2 1a CD^tttf 21e, 2 1 f OSIC 
ftoTStbS-fr*:: t\zXV, 4 $r R AD 

tt, v-^/U-<-;* 2 1a <7}&fl->t 2 1 e , 2 1 f <7>RB 

[0 0 6 2] ^ 2 4^^^rrL— HScO 9 

saft*[Hj^sisfiP*>TAN*.fpiasifiw:, hi 

'>xM^2 1aW^2 1e J 21 f 

*>W-C\ :(7)$#it2 le, 21 f tr^fu-C, z:«k<- 
X 2 4S:TANjfpl»4^o rjxfclJ:!K 
(ft^C— ^ 2 4 ft, v"jc/W<— ;* 2 1a COlfcft^ 2 1 e , 

2 1 f C0raX% TAN*rtlfc^*a— lBHiSJtS. 
[0 0 6 3] HI 4tt, **HC±53fc*tfy^7y7 p 

W«*»blV^KU*»teJC&KSt^±tfS»f+^2 4 g, 
2 4hSr«*.TV^5o ^ni^LT, Jfe*^— 
/^2 1aClt :^#ff2 4g, 2 4h^L 

b IrHSII- im — ® ft ^T±*^3£*,_b75S o fc&tt^ 2 

1 g, 2 1 h£rffi;t-CV^ 0 

[00 6 4] ZtUrJ; 19 , "$ft^<— ^ 2 4 (Dyt^^—X 

2 1^-r^XY^rRliiS.R^^^— IBtfiftofc 

ZM-<— X 2 4 <7Pifef+jt 2 4 g , 2 4h^ -tjjt^ 
tV*ffp]-rS3t*-<— ^ 2 1 <7»^/U-<— 2 1a C0©# 
/f2lg, 2 fhKStb-C^^ftltSftSr fcfcJ: 
9 > ~«K<-* 2 4^\ ft^-* 2 1 (C»LT@^ 

[0 0 6 5] Ztt^2 4 0XY^ll 

Sl/^^r^— VREft. ^m*^^2 1(Z)^x/U 

* 2 1 a fc#UT\ -|ft-<-^ 2 4 SrX*ffiI f 
fRl*fctt:RAD*|pI, TAN^{«^:^:i 
9ff4feh5 0 -t^ft, Zi^2 4(D©#fr2 4 . 
g, 2 4 f MWf^lt5)t^-^ 2 1 Ov^x 

/U-i— * 2 1a Ofef+tf 21 g) 2 1 h bt^V/ 

9 N -$i-<— ^ 2 4^\ ^ 2 l jz£f ttitft 

[0 0 6 6] Ell 5tt, *8Bi:±5**tfy^7j/^ 

^7^7^6 0^ t(OZ|ii^^2 4^ ^<£> 

6 1a, 6 1b, 6 1c, 6 1 d<Hff;tTV^o ZtUZ 
MIT, ^^-^CD^/W^-* 2 1 a ^(i. C<7>^ 
#Jt6la, 6 1b, 6 1c, eidtJttt, T*^> 



(7) #M¥8-3 6 7 7 1 

a, 6 2 b, 6 2 c , 6 2 d 5rffi^iTV^ 0 
[0067] rniao, Zltt^— ^ 2 4 COft^-JX 

ft, Ztt^^2 4 0aftfr6 1a, 6 1b, 6 1c, 
6 1d^ *fr^iiM$[^Z>%^'<--*2 10D^/w< 
— ^ 2 1a OEtffcfr 62a, 62b, 62c, 6 2 d JZ 

[0 0 6 8] Ii^^2 4<DXY^H 

R^Jra-iH^ *ft*ft3t^—;* 2 1 O^x/u 
-<-^2 1atZ*J-bT. Zltt-<— ^2 4S:X*|Rl f Y^ 
iRlSfcttRAD^Ift, TAN*ftk:«&Si£5;ifcU:J; 
9?T#fc>£o -t<7>«. Z«1^^2 4<7)iR#fr6 1 a, 

6ib, 6ic, 6id;$\ ^ti^httfa-rzyt^— 

^21 <D*/^/l"<—X 2 1a <^&#/i- 6 2a, 62b, 

6 2 c, 6 2 dfc#UT^>^tttt<Sft* io&irtf/s 
^te«toT3K*Six5ri»2:J:9, 2 4 

[0 0 6 9] ~com&lz£fL^ Zi-<^2 4M'> 
^/U-<— ^ 2 1a ^^#>t-6 1 a 75^6 1 dSO^e 2 a 

[0 0 7 0] Hi 6I±, ^m\^£Z>%^v?Ty? 
coJS51(D|U6M<7?SfflSr^b-CV^5 0 H 1 6 lc*5V*-C\ 

7 1a, 7 1b?:ittV^o 

JO [00 7 1] miC^fbT, ^-^OiyxM-^ 
2 131:1^ :o^7ia, 7 1bK#tt, T* 
**b»ft-t-5J:5K. '>xM-72la©ffifl(HPI 

a, 7 2 bSrfflffc-Cl^S. r*Lfc:J:!K Z«^24 

^>^-<-^2 l tz MT Z X Y* ftHftS tf* * xl — us 

SESTfrfcofeft, ZLftEK<-^ 2 4 7 1a, 71 

b tf*, ^ftl^t5^^X2 KDiXx/^^ 
" 21a^SftJt72a, 7 2 b Jx 
art let!?, 3^24^, 7t»^21» 

[0 0 7 2] ZfT)^, Zltt-<-^2 4(^XY^fS]pS 
Wfifl, -t*b-Pix3fc^<— ^ 2 lcav-^/u 

^^2 1a}C»bt, Hto-<-^2 4$rX*fS], Y* 
Ift*fc»4RAD*|R| f TAN*lftfc««*-Br5r: fcfcJ: 
9^fc5 0 *^)«, Z*H^2 4©S<tfr7 1a, 

7ib^ -tix-ett^-rs*^-^ 2 i ^3t/w< 

^21aW72a, 7 2 bl^U^y^#lt 

50 }^£n5o 
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[0073] z<Dm&<Dm&\ci>. mwvmmm^xz 

Mv/x^-^2 1aOMit7 1a J 7 1 bM7 

2 a, 7 2bf3\ ^ih^tlft&ZMJLcDWZk^X. ^ f 

10 0 7 4J tz*>x\ m ijsmm 3 tzyt^v 

?Ty?2 O^jSVMTte, *?^2 1W'>xM- 
^2 1aCTlt-««^:3^2 7lt £f£ 

3 2 a, 3 2b, 3 2 c, 3 2d/5\ ttftl3^2 
7^0(DJi^f^#Jirl^tt^^fc^a5 2 7 a', 2 7 
b, 2 7 c, 2 7 d^tt, ffi^Sn, IO01 8K 

[007 5] _h!E33£:$f$27a, 27b, 27 

m^^Mi^xm^nx^^ 0 mia^ ^32 

a, 3 2b, 3 2 c, 3 2dl*. »J5n^2 7 

a, 27b, 27c, 2 7 df*3~C\ HI 1 8"C?^fPA"C^ 20 

^)»2 7a, 2 7 b, 2 7 c, 2 7dl^f§ 0 
*»< LT, y]J yi>3 2/**3 — ^ 2 7lw#LtItftj^ 

[0 0 7 6] r^i5^»fl8Sixfc3 — ^2 7XV^y 
"RTt&^in^^vX^/u^— 2 5XXK=i-f /U^tr>^2 5 b 

[0077] ^fc, :/y ?i?3 z&mfc-tziztbiz&m 

[0 0 7 8] ^Jr^3 2tt, f(7)±S3 2e 

[0 0 7 9] Hi 9 tt, yi^OjBgWSr^UTV^ 

LfcfigB3 3a, 3 3b, 3 3 c, 3 3d^\ ^fil 
h-^ 2 7 0-oo±^^*#3EteRttfen^J«?^ 
5M2 7e, 27 f, 2 7g, 2 7ht»Lt, « 
£oD2 0XUH2 1 5te, 



#H35F8-3 6 7 7 1 

[0 0 8 0] ^CT\ ±IS«I^ffl2 7 e, 27 f, 2 7 
g, 2 7 htt, -to#HW^fl(aff^BI*OJ: 

953 3 a, 33b, 33c, 3 3 d t± % m 2 0 fcjjcf- £ 
5fcSEtJCSi"5^fiB2 7 e, 2 7 f, 27g, 2 7 h J*9 
A^ttfc^, 0 2 1 \Zifrt£ 5 fc, ^n-^tvT^ 

^a!2 7e, 2 7 f, 2 7g, 2 7hl:^t-5o 
^< UT. 7!) yi?3 2^3— ^ 2 7\ZMVXm^W 

[00 8 1] C^i5fc«j*SJxfc3— ^2 7XW^y 

^cB^SSS^sjpiiS^ - ♦AT^^^-^.— ^ 2 2c7) 
«TtbSBfiP*>U'^X^y^— 2 5&U^-tVM?fcf>-2 5 b 

[0 0 8 2] ^yy^3 3*S)6tSfc*fc** 

2 2<E>«nBi8B<0;* Fn- *jWHR§ft-CL*5 «fc5ftr 
[0 0 8 3] ££>M. ^Jy^SStt, «^rC0±®^S, 3 

— ^ 2 7o±iHJ:5±*^Ui-r5J:5^»^:Six"Cv^ 

s. ctt^j:?), 3^2 7oiffi^ yt7*j*?mm 

[0 0 8 4] Z(DXo\^ U-h<F>mMmX\±, 

JLofiH#|HT?*/*£*i,S i:*^, "ter^^--*^ 
-CB5t£*L-0*5 0 S£o-c, ffi 

[0 0 8 5] Jt^— xt\ —Wr?7-=i.^—z<Dm , & 

[0 0 8 6] 
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* 5 J: 5 *r t fcift < » lM1M^*<D«»t Srlft-kSii: 
5 £5 {cut. ***** r y :roi§tTN5 rfc#-et 

[EI®cojBfl|iftifti§H] 

[EI 2] Hi ©Jfe^tfyy-Ty y©*WIB|-e*>-5. 
[113] BHo3fc^fcTy^ry^o^*M4WBI-efc5. 
[El 4] BIl<03t^lfyi5'Ty7't:*3tt5~$4'<— * £ 

5t^<- ^ <d co bsk zm-rmmmmm xh s „ 

[|§15] B4«fcWi-fcJ:5XY#l$mS©X*lRlira 
SrjjVTlEffiEI-C&S. 

[EI 6] BB4O*ft>t-fcJ:5XY*|l!nPHi09Y*|l|Wi 
[07] H4W»#^-K:J;5^#a— W«<o*S*i«jH 20 

[las] ®4<o&tfmz3:zx*=u-m&<nm&j3fam 
&&m-t$mmxtbz> 0 

[09] *38WKJ:53l6*K , y^Ty7'©*-0DSafcffi[ 
[010] H9WS«-^-fcJ:SXY*lSlWaE<OX*Kf|Ii 

fiSr^t-jESia-efcSo 

[Ell 1] E!9co&tt#fCj;5XY;£(6]fil«coY^fall 

[Ell 2] El 9 <D&ttmz £. 3 x*^.~W&<D¥GkJffa 
PSSr^-f-oEMEI-CfeSo 

[Ell 3] Bsroftf+.frfcJzS^df-a— wat©SMSc6rift 
PStr^-t-{a!lffiEir-fc 5, 

[Ell 4] *J8WK:J:«3fcq6br yy-TyTtogHOJIlfc 

■rw&m&mx&z. 

[Ell 5] ^8fc±33fc^tfyy-ryy©»E©3Qli[ 
i-«EBS#4WEIT'fc-5, 40 

[eh 6] *&m\z£zftmv*/?T?yzf<Dmm.v>mi& 

[eh 7] *wm-&%%^v?Ty7<D&nim\\z. 
SlEi-efcs. 

[Ell 8] Ell 7 coy y y v?C0 3— ^fcl*H--5# S^tfc 



#59^8-3 6 7 7 1 

[Ell 9] **9!fcJ:$#*fcryy-Ty:/<0#3aftflfc 
*srt*^y y^^-co^M^-r#4mEI-C-fc-5 0 

[EI2 0] Ell 7 COy y y 5*0 3— ^KSf-rS # 

[EI2 1] Ell 7C0yy yi?©3- ^^-f-S^v'^^ 
C0^liSr^:-t-a5^ffi:^E®EIT'fc 5. 

[EI2 2] y9Ty79>— m*7F$W&W 

®ElT*fc-5o 

[EI2 3] «*©3t¥fcry^Tyyott«)«Sr5rr«* 

[EI2 4] ^©^fy^TyytcfcMtSH— 
y yS?«>-«Sra%i-*ffl!H-e*>5. 
[H2 5] EI2 4C0 3 — y^T>Vy y v'coililSEI-efo 

•So 

[«F*«>*¥fcBWI] 
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4 0 


Jt^yPTy? 




4 1 






5 0 






6 0 


%^y?Ty~7 




6 1a, 


61b, 61c, 6 1 d 
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